In future studies the lower ionosphere must be considered as a portion of a very complex system which is coupled to the lower atmosphere and the magnetosphere.
This paper is a brief survey of a portion of the research on trace constituents in the stratosphere and mesosphere between 1971 and 1974. A primary motivation for much of the stratospheric research came from the realization that man's activities may influence global climate and the atmospheric ozone content, our shield against certain UV wavelengths. A great deal of progress has been reported in understanding both the present background stratosphere and the responses to be expected from additions of nitrogen oxides, water, and chlorine oxides, especially with respect to ozone. Trace constituents in the mesosphere have been modeled and measured to increase our understanding of the physics and chemistry of the mesosphere but also to relate mesospheric composition and transport to ionospheric processes at higher altitudes, to D region ion chemistry, and to upper stratospheric composition.
Atmospheric constituents whose partial pressures or volume mixing ratios are less than 10 -8 of the corresponding value of the ambient atmosphere are termed minor constituents. It is only in this way that the species discussed here may legitimately be termed minor because their importance far outweighs their numbers in most respects. Life itself directly depends on 08, COo., and H,O. The earth's climate is largely controlled by COo., HaO, and 08, because like many minor constituents they interact strongly with electromagnetic radiation, especially the infrared. Certain of these species are sensitive indicators of important physical and chemical phenomena: they are tracers of atmospheric motions, indicators of man's activities and of changes in solar activity. Consequently, it is small wonder that 1971-1974 saw a great deal of research on minor constituents in the atmosphere. Rather, it shocks one to realize how little was known in 1970 [SMIC, 1971] To conclude, the author is aware that this review may not be historically accurate in details and that it gives heavy emphasis to chemical composition of the stratosphere and mesosphere and to the CIAP stratospheric research. Little attention has been paid here to the fruitful investigations of atmospheric dynamics, ion chemistry, the laboratory work on molecular properties and chemical reaction rates, on remote sensing, and on aerosols and metallic species. Hopefully, it is clear that the period 1971-1974 was a very active one, if mostly because of threats to our climate and well-being. ,dcknowledgments. I thank members of the Space Physics Research Laboratory for helpful discussions and NSF grant DES 74-11478 and NASA grant NGR-23-005-015 for financial support.
